Twins have been registered prospectively for 12-22 years in 42 small villages in the Bandafassi area of Eastem Senegal. We studied 98 pairs of twins to test whether twins in opposite-sex pairs have higher posmeonatal mortality than same-sex twins. Neonatal mortality for twins was 41.3%; mortality for infants and for children under age 5 years was 53.0% and 66.8%, respectively. Neonatal mortality was identical for same-sex and opposite-sex twin pairs, but much higher for boys than girls [relative risk = 1.8; 95% confidence interval (CI) = 1.2-2.61. There was clustering of double neonatal deaths for all types of twins. In the posmeonatal period, female-female twins had lower mortality than other twin types. Twins had higher postneonatal mortality as long as the co-twin was alive [mortality rate ratio (MR) = 2.6; 95% C I = 1.0-6.71. Girls had excess mortality when the co-twin was of the opposite sex (MR = 4.3; 95% C I = 1.2-15.3), whereas there was no difference for boys.
I-
1 . I l F
Lower Mortality for FemalecFemale Twins than
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Teter Aaby, 2Gilks Pison, 2Annubel Desgrées du Loû, and 'JMarc Andersen c , Twins have been registered prospectively for 12-22 years in 42 small villages in the Bandafassi area of Eastem Senegal. We studied 98 pairs of twins to test whether twins in opposite-sex pairs have higher posmeonatal mortality than same-sex twins. Neonatal mortality for twins was 41.3%; mortality for infants and for children under age 5 years was 53.0% and 66.8%, respectively. Neonatal mortality was identical for same-sex and opposite-sex twin pairs, but much higher for boys than girls [relative risk = 1.8; 95% confidence interval (CI) = 1.2-2.61. There was clustering of double neonatal deaths for all types of twins. In the posmeonatal period, female-female twins had lower mortality than other twin types. Twins had higher postneonatal mortality as long as the co-twin was alive [mortality rate ratio (MR) = 2.6; 95% C I = 1.0-6.71. Girls had excess mortality when the co-twin was of the opposite sex (MR = 4.3; 95% C I = 1.2-15.3), whereas there was no difference for boys.
In conclusion, contact with a co-twin of the opposite sex increased child mortality for female twins. Our data are not sufficient to determine whether this difference is specific for girls or applies to boys as well. (Epidemiology'1995;6:419-422) Keywords: neonatal mortality, opposite sex, postneonatal mortality, Senegal, sex, twins, cohort study.
Several studies of measles have found that transmission of measles from the opposite sex increases the severity of Hence, close contact with the opposite sex may be an important risk factor for severe disease and mortality. We have attempted to find other situations where the impact of contact with the same or the opposite sex could be assessed. In a retrospective study in Guinea-Bissau? postneonatal mortality was found to be two times higher for opposite-sex than same-sex twins. Since this study was based on identifkation of twins in a general census of thepopulation, it included only pairs in which at least one had survived. Although examination of the distribution of same-sex and opposite-sex pairs in different age groups did not indicate underreporting of same-sex pairs, a higher frequency of double deaths among same-sex twin pairs could have biased the observed tendency. We have therefore used data from 42 villages of the Bandahsi area in Eastem Senegal, mon-
Subjects and Methods
BACKGROUND
The Bandafassi study area is located in the Department of Kedougou in eastem Senegal, near the border be- the Bedik, a small ethnic group with its own langúage, related to the Mande linguistic group. In 1992, the population of the study area numbered 8,398. The sociocultural system and demographic structure of this community has been described in detail elsewhere.I0J1
DEMOGRAPHIC SURVEYS
Once each year, usually between January and March, all villages were visited, the list of people present at the preceding visit was checked, and information was ob- tained on pregnancies, new births, marriages, migrations, deaths, and (lay) causes of death. Information was usually provided by the heads of compounds or by key informants in the village. Since pregnancies were registered every year, the likelihood that children were born and died without having been registered has been minimized. With the annual control of all persons registered in the area, deaths are not likely to have been missed in the study population.
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TWIN BIRTHS
O f the 98 twin deliveries, sex is missing for two twin pairs, of whom three individuals were stillborn. No other pair of twins was excluded from the analysis. All triplets died in the neonatal period.
STATISTTCAL METHOES
We analyzed neonatal mortality, tharis, within 
POSI-NEONATAL MORTALITY ACCORDING TO TYPE OF
TWIN PAIR
To assess the impact of the sex of the CO-twin on postneonatal mortality, we limited the analysis to those Table 4) . In a Cox analysis adjusting for period and comparing mortality for type of twin pair, the risk of dying was considerably higher among male-male twins, boys in MF pairs, and girls in MF pairs compared with female-female twins ( Table 5 ).
The risk of dying posmeonatally was 2.6 times higher if the other twin was alive (MR = 2.6; 95% CI = 1.0-6.7) (Table 5 ). Adjusted for the survival status of the CO-twin, girls in MF pairs had 4.3 times the mortality of girls in FF pairs (MR = 4.3; 95% CI = 1.2-15.3) ( Table 5 ). Boys in MM pairs had 5.4 times higher (95% CI = 1.7-17.0) posmeonatal mortality than girls in FF pairs.
Discussion
In European and Asian studies, same-sex twins have higher neonatal mortality than male-female pairs, presumably owing to frailty among monozygous t~i n s .~~J~ In Eastem Senegal, there was little difference in peri/neonatal mortality for same-sex and opposite-sex twins.
With an estimated ratio of 1:4, monozygous twins are likely to be a much smaller proportion of all twins in the present study than in Europe or Asia, where the expected ratio of monozygous to dizygous twins is l:1.l6 The Bandafassi twinning rate of 1 per 58 births is normal for Afma, although considerably higher than in European and Asian populations.'6 With this high rate, it is unlikely that there has been an important underreporting of twins. There is no indication of preferential treatment of male or female twins. Hence, if close contact with the opposite sex is a risk factor in pairs in which both are alive, the risk is likely to be due to the impact of cross-sex transmission on infectious diseases. It appears liely that cross-sex transmission may be a problem in infections other than although other causes could generally not be assessed, exclusion of acute measles deaths did not matter for the relative risk.between females in opposite-sex and same-sex twins (data not shown). Studies have not determined whether the impact of cross-sex transmission is due to differences in disease transmission patterm between the sexes or to interference with the immune system.*-9 It is also possible that antigens contracted from the opposite sex may be more pathogenic than antigens from the same The possibility of sex-specific effects has been supported by recent observations that high-titer measles vaccines were associated with increased mortality for girls,Ig whereas low-titer measles vaccine reduced mortality more for girls than for boy^.'^*'^
